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(54) SUBSTRATE DRYING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate drying method in which the 
generation of stripelike particles on the surface of a substrate is suppressed or 
prevented and in which the substrate can be dried satisfactorily. 
SOLUTION: After droplets have been grown on a wafer (droplet growth process), 
the wafer is turned at a first droplet removal rate of about 100 rpm, and the wafer 
is turned further at a second droplet removal rate of about 200 rpm. Thereby, large 
droplets on the wafer are removed. The rotational speed of the wafer is 
accelerated to 1,000 to 1,800 rpm, and visible droplets are removed to the outside 
of the wafer (second rotation process). The rotational speed of the wafer is 
accelerated to 2,000 to 3,500 rpm, to shake off very small droplets, and the wafer 
is dried (third rotation process). 
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1 IsltnXflt. 

±ejb i ommm* y ts&ftm 2 o[Hj$E&£T*{H]$n 
-©»ss±E@te»i»**3yi=K3ose*B/£i+. 

-tE* 2 (DBts&ft £ y tiXSttff 3 aHfiotSXfDIlE 

2 ] ±E* 1 100rpmia±3 

0 0 r pmjaLTT?fc*^tS»«fr*BI*aiEKa) 

[»*«3] JtESl BIkX«I** -tE«fi£pJfS<DfS 
1«T$@EjiJST*lsIlK*i±4«iai$@tKXai:. ±15 
Stt£±EBr£B£Sa<fc L J 4i£l*X24kXBtEXlS-e 

she * tt & m 2 «3b en t £ # t - 1 1 «« fc -r « 
fi*js 2 E*o*a«;*^a. 

[B*3I4] ±E*2a>Bteaa35< % lOOOrpmtl 
±1 8 00 r pmlSLTT?ft*Cfc*1*«i:-r*»3R3Jl2 

^fcte 3 ESaaSIMfc&sfc. 

[»**5] ±IS^3C0®$EiIjgA<. 2 00 0 rpm£L 
± (»*L<I*. 3 5 0 0 r pmlSIT) t'&liCiS^ 

«tr*iii*a2«:^L4«>t^r*i3W=E«a>»sit«i 

W*«7] ±EW2©»r3EBttB*«3»a±7»filT-e 
±ESE 1 0$£Xff CDSmllc. ±fBS*6±[c: 

1 <tl^L7«)L^*tW=E«(D*Stt»*tt. 

[H*ai 0] ±EBM1tO)***(*. KS^Stt 
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L> L 8 (DL^r*t*M=E«<D*«tt«*a. 
[«HaHMftK9U 
[000 1 ] 

[0002] 

«><D»ttft»SJ«t?i4. ^x/\a>*aiicft»jaiaia>fctt 

S7b<fft5tL^o CO'J>X5!iSa)^<DOx/\a@^f4« 

x/\*atam§nEs-a-c^x/\aB(Die7k*«y«*fc» 

[0003] z<D&m&m<Dtzft\zmi^*h&#miftt): 
sttttnttan. ^x/\**¥i=*»Lfctttt-eEis*- 

y. EHEicfl£br«*i3«<aib*sfiifflLr. 
«y«y. *tE0!)»£»safiKL-c^4. tc^<, tzt 

^saaBes* -St, ^^>/wi=:ei+*ateiiyiz 

[0004] -t-z-e. ^jaaajRAoftBiic^sitiia^i 

1 -2889 1 5^«t'lt ^x/\«an-r?aa$flt« 

or. ^x/\a®(Da[a*»»-r 
>^-w^$S2iaJtE$i±r. aiza.7Lfti^a*^* 

^x/Naffi^bS^lcg^LftrtHttft&fti^. 

[0 0 0 5] 

[jB*3&<*»LJ:5fr4Bffl] CO* (7) SI 

3Klc«^a«ft»^s-e(*. fiiilsHEXg^bKjSisHK 
xff- £ &M\^WrfT Z>zt Iz&m L T „ Ox/vg®c: 
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(^x/vggcoiltt) fcl*»tt<60)T?fc43b<* ^ 

-c ^7 ; u t iE at r * c t a < it m l t l * 5 . 

[0 0 0 6] *(Dtztb. jBtt<D/<— ir 4 5 )l><D§£±$m 

m&tzim±Tf&zttfmMttj;'ox^tz. t:t\ c 

[0 0 0 7] 

lc3IS*lK£X 1 a>Br«»iBt£C+JB 1 0@lEiSJg-e[Hl$E 
aF-frSKlEIIteXai:. CO»1HlBxa©* % Sffi£ 
SIStK^IcS^Loo. c©Sffi$±E|5llctt*S*^y 

ic«2co3fSftrBit£it. ±bxi <oiHHEiSj£*y tasit 

ftS2<D|sllc2a-eiHl|E$1±^S2l5]|EXg < t. C(0I 
2 0?£Xa<D&. Sffi^lSSTMMcSftLOO. CCDS 

2<o(sHE5SScfey t,wa*:»3<DiHiiKiSS"C!HieaFii-* 

[0 0 0 8] C©*aiC«fc*Ltf. «ffiCD[°3fiiSJg$mi 
(D0fE^S> X2 0)[aiei$Sfci^X3<DI5l|E3lJgOH 

kbc:«j y «ffia>affi±(Z)«is»* s y«4ct 

<hLTl>£ 0 ^Tft:b*>. miOSfEilitlCcfc^SfficDlH] 

Isic cfc or. Kffissa>a9%(7>*ffi»$sffinrc#l» 

U m2<DlHl$Eit^(C e i;^Sffi(D[5]$ElC c fcoT. 

ct^sffi^BiEfc.toT. sffissicasttavt— -^-c ^ 
ju££c*fc-t*L<Dfti^ s 6ic«/jx7sjaas$affinfc 

[0009] X2 0)l§ltiaftT>a)Sffi<D|§lls£JlBtBni= 

-Cfc5?*<\ X3CD(HllE3$JSTSffi^IsIf£Sl±^X3tsI 

l£xa C£|Ccfco"C. as^cfeysfifH-es 
»£Sffia>8®£lHv m^^lcliSffiOf^McD^*)^ 

[ooio] tmm2um<D%BSit. -ttzmiomm 

. J$*<1 0 0 r pml^±3 0 0 r p m JUTT* fc£ C t £ 



£3o <h<(c. Sffia®7b<tt7Kt±a®T'fc^li^lc±fB 

(D0$E^stofflT*sffi$©$H$i±^ih5a)mM-efc^o iff 

3Rffl3EiEO*WI*. ±EX 1 EUnXflf*. JbfESffi£ 

pfrsox 1 aameajs^isitES-frsx i aaEUKxa 
fc. jtE*ffi*'±E^s@eas«*:y taixX2«aisi 

mt-tz iff * js 2 Ett(DttffiK«^s v fe « o 
[001 1] da>»B-ete. x i ©laeaS/s^x i «s 
sisafttX2aj$isHKiSjst**^ xieukxsc: 

fciv*\ Sffi(7)[3$E££*<2&^{c£H£*i£o Cttlc 

cfcy. Sffi<o«si±icfc(t*aaa)»»*ttjiici»jh-e 

£3<D-e. ^-f ^;KD5§£££ t>(C5tH(Cj» 

ih-e#* 0 ii*3S4fei£<D^Bjii*. -ti2X2(D[Hj$E5lg 

1 0 0 0 r p m£L± 1 8 0 0 r p m£LTX&>Z) Z <t 

*«« fct«»*a2*fci43 E«so)*sft*^a-c & 
[0012] ca>HK«Kttp-e»tt£0fc*itT»a» 

*«yffl*ttf. ®5#<&/<— -r-f £;U*<S££Lftl>o Iff* 
JlSEKttf&SHIi* ±EX3(DlaHE5Sa^ 200 0 r 
p m£L± (»* L < I*. 3 5 0 0 r p mJSTF) C 

<h £ -r^tff^n 2 fttx l 4 (Divrti*McEita>s 

ffi«:**;*-Cfe4. CO@lE3lfiEH-eX3I5ilEXfI$' 

Hire**. 

[0 0 13] Iff*3l6|Si£O^0J{i. ±EX1 C7)^B# 
1 ftix L 5 a>l>r*tAMcEK<DSffi«:fll^-(?3&-B 0 C 
5o lff*H7feitODS&BJ^ ±EX2©Hr3e»IHA*3» 

jsi± 7 tmiT-efc* z t * -r 1 ft Lx L 6 
ot^H^i-EiioaiffiiEMKsa-cft*. c^iz^y. 

[0 0 14] lff*3S8fH^(D^BJ[i^ ±|2m 1 BSXI 

©nmfc ±E»tt±rc«iaas«i8Lr. ^tssffi± 

C t.S-^air-r^WSta 1 ftl^L 7 (0lx-j*tL*x(cEK<7) 
»ffi<£«*a^35 4. ^OJ68Bt»l4. SSOSi±t^ 

«>*a*ja**-&r*x&xi 0lExa*<ffteh*a>-c. 

SfficDS®x Ct < lcEHgtttt±) lc/hS3S5aas3&<3S4 

[0 0 1 5] lff*H9|Bt£O^B^(i x ±E«iai*. 11 
Btta>*»*-C fe 4 C 4: ^^#a <t f 4 Iff 1 ft L x L 8 
(7>L^*L*McE«0)*ffittfl|^a7?fc« o Z^BK* 




14. aS»A<»Ktt*»iatttor^4(D-C7. Sfi^b 
(Dv'J 3>(D»(taaL*fqi*I-r-SC < tA<-e#4 0 CCD*: 

to. * — ^r-^I^SH-r^SSttO/^— ^-r 2;ucd 
*±£ ^t,[cffl*|-r^C<tA<T?^^ a <p*5. &3Hft£H 
Mtt**;at-r*/i:toicii. fciixll fflSftlciBKtt 

[0 0 16] Bfttffi i SEKcDSBKl** JLEfflaifcte* 

:/ >*-e ftiitfftatt* if i 

fiI*J-r-5>C<tA<T*^^o ass*:*- 

[ooi 7]..»*ai 2iB«a)*«i*..±E«ia*tt.. 

£C CCDf-tf). S&^SJLCD^IiS^-f^ 

#cd/ <—t * o )\,<d%± % $ & icjwa-r * c t a<-e # 

£o fc*>\ &m&$: I P ATK^iS^-T^fctolzli. fc<t 
££tK(- I PAl^l PA»£»(t&*l**U*«fc 

[0 0 18] 

»f*Hffi*#HLr»«izBiM-r4 0 mitt, ceo 

Chicly. c<D^x/\w£tt«Ste£fcto<D2fe;* • ft 

9 0j£)2LtT?**. 

[0 0 i 9] CCDSffi 
*&33£Bli. Ox,\w£7k¥lc3E}#U C^SLfrO 
x/NW(Df$^»L^ii^fe v ffi:tt«l$[9ltEtt«<i:L. CCD 

@R«t«*t?yi=aiE-r*^hf>^-v^^ 1 ccdx 

xf>f^^ i *@eE»r *fctoa)i5it5E»««3 
z0)isifsKn««3a)nf^«Cii«i-r««i«PttB4 1 

£«*.ti^ 0 xt'>ft7^ i <D±^[ci4 % ox/\w 
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N 1 A<«*6*iTj3y. 2CDT^f^ 
(4. ^x/NWCDTffiWblzfSji+rjfc^ia^flt^-r-Sfcto 
<DT®yX;UN2, N 3A<. fflS*^^2<DJSffiffl2 A 

^x/\wcoi5ilE[c#^Ta»r**;*ja*SltJhto. s 

[0 0 2 0] Xt°>f-V7^ 1 (4. &ffi^fi|r;aoT12 
11**1. fflS* -:/:72<DJSffiS2 A<Df5K**£R»L 
TKJtt>*tfcIsllEtt1 1 t\ CCD[g]fs$fi1 ICD-t^Cl* 
¥I=lHS**tfc^ t°>-<— X 1 2<t. C07t'^- X 
1 2imS$tLfc1*»*(D^-W^e>1 3<b^^L-C 

<D5fe$S!^^^^^e>l 3A«ftyH-(t64x-CL^«. PRS 
■f £T— A (D Hi-fi* T®yX;UN2, N3fr*CD3fc;#- 
?S^^X/\W(DT®WblC«< *:to<D2fe;f j£l£Bft<ttft 

[00 2 1 ] ^X/\W0>T®Wb^(7)fflaaE(OfltlS{4. 

mmi 1 <t Lt*ffii«Ht4ittl=, ccd*£ 
igfc^x/WVCDTffiWbCD + ft^lfilltra^SStai-r 

^^'OfiyX^u^Sit^c^iZcfc^Ttii^-cf^^o c 

2. N3IZI4. liB>^2 1^bO)»fflISff:li 
•J 2 2 *Mb(D U LTl 

x&j £l-ci*. &r« ttK. MS. vm. m 

tt. «8L ^x>8, tmah (f h^^f^/v^- 
H?A/\-f Knt+t-f K) . 7^-7, fc^tfcti* 

TtefcUo *fc. r ij >X;^J «t LT(4. IPA.^V 

^7>tK. ^^tK. oItctK (7k^*) . 
^^->tK<D5*>cd^^< t il^-rti^ 1 o^^L>r4,ci: 

[0 0 2 2] 2 1 ^t><D3l?a^^+i 

^)^5E1 r 2 3<b:. 'J>X;B>^2 2^b(D'J>Xl 
A<**>*i*y>xaBB9 2 4i:tt. »4»-eft#aE»2 
5lC-&S5LTfcy. CCD^;f;^lBl r 2 5 yX;UN 
1, N2. N 3(rjSS-&$ti-Ct^. RSEf2 3&J:tj: 

u>x»ae*2 4<7>a*«(z(4. i?affl/a?3 1 fc^ 
i/u >x;^/\>iu^3 2^n j en^*nTfcy . C 

n^><D/\;u^3 i , 3 2(DBBBB(**Jf»ail4[r < fe-3riBJ 




[0023] B2i*, caaisaassaiftttsi&H-r 
z>tz&b<Dm-zfo&o m2 (a)ii, cos 

;u^3 1 (DBBEBttlB^^LTfcy . 19 2 (c)l*'J 

*«****wa>»nor::(*, *wp£a4f*. xe>f^ 

S&^nTK^h (B*-t±r) ****«k3a>^x/\wA<X tf 
-yr^o fit, BftHt llzftaaXft 

/\WCD[e]$e&T:3 00-1 00 0 rpm) \Z&-t & t * 

«JW3SiK4li. *»ffl/^u^3 1 ZmfitrZo ^tilz* 

L J, aet^^X/WVliyX^N 1, N2, N3frZ><D 

y. ^x/\wcDi^@Wa. wb<©aiia$gfe^3£-rfeto(D 

[0 0 2 4] iJl/^xa<D5fe«. 'J>X$1 

/\;u^3 2*<BBfifc^tL^iSS!l<D^p B 1lcte^Tl±. «»£ 

<7)igiEjSSSa«5S(D;a»fiE«5SS <^x/\w<&[s]iE« 
T*5 0 r pml^T) IZ&V&&L + *a>jSj££-SB$ra 

itztPLlt. 2~10»M) &&?Zo CtllCcfcy. r> 

x/\wa)±ffiWaicij>^»A<etts$tifcttS8"C. 

w a ±icr*it«iw*#<caaiiA<»*s4i4 -<bfc^^ Q 
c 5 lt. aans»xaib<fTfc*i « • 

[0 0 2 5] Wjt3l:, »IWga4l*. 'J>X;*$JB/\ 

(ff 1 »iS!HlSi$Jg : fcfc*tf, ^X/NW 
(0lHH£»T-fi1 00 r pm) d^T'tail L . ^0>itJg£ 
— SWH (fc 2~4»M) fHTTS ($103 

ehUexsd o *<d&. $h>\z. ««ptta-4i*. xtr>^ 
»2«xiiKXK cm2aais3$EiSjg : tztxa. ^x 

/\WO[°]|e^:T*S51I2 0 0 r pm) (C^T^DilL. ^(DM 

aaiacxa) o ctu^y. ^x/\wa)*ffia>aas{c" 

i<M*i:«fcot, za)jSjS$^x/\wcD^^bS^ 

»r«»;*»i*xa (KiaiExa) *<ff^ti^o 

[0 0 2 6] 7tf>ft'^ 1 OSlEiSS^. «*IhUe 
Sit <« 1 <DE§fci^Jg : 1 00-300 rpm) 

m (mi^Rjr^B^^ : 5-io»ini) 

cttffci*. it^ot, jr/*-^**^ 
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(D«4*fll«|*fcttteit"t?*4. 3Si«»l»xa(0fft(*. 

*j»SM4ii. 7stf^^y<7 1 (Di§ifEjkit$»afe&y 
«yaa (W2©s«as : fet^i*, ^x/\wcdih]$e 

JSt? 1 000-1 800rpm) |c£T*flngU C<D& 

i*«ywyaJt*-3e*BB <K2<DBr«B*IW : fciiL 
tf. 3~78>|B1> *m?Z>o oU, »2HH£xa*< 
frfrtu »>x/\w±^6Bir*S.*a*a>aa3&MaRft 

[0 0 2 7] C(7)SL *lffllSS4(*. s&ic xe>f 

i <DiHieas*aafiy«jyajs«fey 

£J£ <S 3 <DHI£»K : 0x/nWCDIh]$e^T: 
2000-350Orpm|:^tML, ^(D^iM 
t-3e»IB (»3 0>BfftB»|H: fctiLtf, 10-30* 
IB) a»-T4. M3H«xa*<m?*t, ^x 

/\W-L(D;^^^±fC^[^$H^o mi -m3[H]$EXfi 

sarKinsttfc^x/xwi*. ±iB©««aaiP5B^ s 

[0028] iSai^xfiot, xf>fr^ i (D0 

giiji $ tz tz % \z t? *Dar st, ^ x/\w± 
iz^gLr^^^s^ii^^^^itrox/Nwco^^ic 

*c-c\ combimb-ci** jaagfffixa 
a>a*i=i** aafiy«jyisijg-e<Dxe>^A->^ i © 

x/\w«i=fei+4a*<3Djtaa»*B*-c#43^6, 
^cd/ ^— n- << 1 scorns, i mm * fc i*b&± r* # § o 
[0029] i3 mmm.^(Diim*'i=Tt>ir\z<m 2 @g 

X§J S^Hft K i I: <i: o 1 1 ^x / \ wa)K»A<2S 

feWfi<*C^o Lfc^ot, S-3Is]exg$^5Ci:(c 

;un 1 <hT®/X;i/N2, N 3 t\z^ fflglJIZ'J 
«&/<;U^S(t&*U^**(Cl*. TI/X^N2, N3 

l/c y asDiExa j= y * 

[0 0 3 0] H3I*. S3KtflRxa(::£lt«ttffl£KH 

Tr^fctoo^x/wvosiEffiB-e**. ;"aa»i»xa(Dstr 
■©a*«*xai=fci^T*#<«*Lfca*5 oi=i*. 
«>o< ytLtBlE-efcor*. tt«»**MO*c 
FA<ftffit5o l/c*<o-c. aa»»xai=fef+*^e 
1 oftaSHigizcfey, **4aa5oifc o 

X/\W<7)HI»(CIrI^-3-CH)o < y t»»LTL^*. mi 

r% &;iS5 oa>#sn(c«<a'0*a>S(*. co^ssjso 

^»St-5CtA<ft^. *<Dtztb* ^x/\W(7)*,oir/J\ 
$&ja;T6^»S"r*te**ul**<. ^x/\W(D*'D#ia 
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<JcoT\ ^X/NWCDi^SWa. WbCDiftSSCOJSfS^TS' 

[00 3 1 ] *fc. »a»»xa-ei*. 5 o A<S53I 
{Z^&ljfaftljlZ&to + ZZttfftlWV. Oxy\W(D 

j^*a*> b tafcssa 5 o jw&aia ^ ^ 2 offisep 2 b fcg* 

£o £b{C. 'J>XJ^5IPA WV?Pt%7il/3- 

ort,ck<, -5x/\wJilctttt$*Lfc>E7K(=»L"C I P 
a m*i «+a 3 t ox* & o r * t^o 

[0 0 3 2] d^^^<D-Hffiff^|roi>T^ Lfr 

n^a*. aasasssxsfrfeitixtf^^-i-y^ kdb 

x/ \WCO±®W a ©SifrB-ClEiB LT±IW a (DiS^CO 
*tOy«*£fTo-C*cfcl\, £ blCli. £BT*S£i:®W 



[0 0 3 3] ±IH(DHlfi^lB-eii. yXjl.N1, 

N2, N 3 fr^oT^X/NWCDPJcgWa , WbldSfc 
cfetf'J LT\ ^X/\W(DHffiWa. WbJ 

<7>±swao>^iii?afc«fct/u >x»s«isLr, ox 

/NW<D±ffiWa(D^Ssfe;*L«;«*-ti-**OT?ftort, 
<fc < . *fc % ;X;i/N2, N 3 CctoTO X/\WCDT® 
WbCDWzjUaEtecfet/U >^ift*«*&LT. Ox/\W(7) 
T®W b CD<?*£ 2fc;$ L«»*1t* 4 (DVfo o T t, £ l\ 

[0034] *fc. ±Ea>j6as»i|-ei*. Ox/\wcd^ 
cD^Bji*. ^x/\wo)fiy«jyK:«(D^$fir"5«:«»ia 

[■■aflML&KH] 
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